The aim of the present study is to examine the convective heat transfer of nanofluid past a wedge subject to first-order chemical reaction, heat generation/absorption and suction effects. The influence of wedge angle parameter, thermophoresis, Dufour and Soret type diffusivity are included. The local similarity transformation is applied to convert the governing nonlinear partial differential equations into ordinary differential equations. Shooting method integrated with fourth-order Runge-Kutta method is used to solve the ordinary differential equations. The skin friction, heat and mass transfer rates as well as the effects of various parameters on velocity, temperature and solutal concentration profiles are analyzed. The results indicate that when the chemical reaction parameter increases, the heat transfer coefficient increases while the mass transfer coefficient decreases. The effect of chemical reaction parameter is very important in solutal concentration field compared to velocity and temperature profiles since it decreases the solutal concentration of the nanoparticle.
INTRODUCTION
Chemical reactions are classified into two categories; via homogeneous reaction, which involves only single phase reaction and heterogeneous reaction, which involves two or more phases and occur at the interface between fluid and solid or between two fluids separated by an interface. The important applications of homogenous reactions are the combination of common household gas and oxygen to produce a flame and the reactions between aqueous solutions of acids and bases. Themelis (1995) stated that the majority of chemical reactions encountered in applications are first-order and heterogeneous reactions such as hydrolysis of methyl acetate in the presence of mineral acids and inversion of cane sugar in the presence of mineral acids. A chemical reaction is said to be first-order when a reaction rate depends on a single substance and the value of the exponent is one. Midya (2012) observed from their study that the first-order chemical reaction is very important in chemical engineering where the chemical reactions take place between a foreign mass and the working fluid. Bhuvaneswari et al. (2009) used Lie group analysis to solve the natural convection heat and mass transfer in an inclined surface with first-order homogenous chemical reaction. Bhattacharyya and Layek (2012) investigated the similarity solution of MHD boundary layer flow with diffusion and chemical reaction over a porous flat plate with suction/blowing. They found that the concentration decreases on increasing the effect of chemical reaction rate.
Gangadhar and Reddy (2013) considered the effects of chemically reacting MHD boundary layer flow of heat and mass transfer over a moving vertical plate with suction. Their results revealed that the momentum boundary layer thickness decreases, while both thermal and concentration boundary layer thicknesses increase with an increase in the magnetic field intensity. Uddin et al. (2011) used a scaling group of transformations to solve the first order chemical reaction and the variable solute distribution along a stretching surface in the MHD flow of an electrically conducting viscous incompressible fluid. Rout et al. (2013) studied the influence of chemical reaction and the effects of heat generation on the laminar boundary layer flow, MHD heat and mass transfer over a moving vertical plate with a convective boundary condition. They discovered that the increase in the strength of chemical reacting substances causes an increase in the magnitude of local skin friction, plate surface temperature and Sherwood number. But, opposite behaviour is observed for local Nusselt number.
The term of nanofluid, introduced by Choi and Eastman (1995) , has been particularly fruitful one. Nanofluid is a dispersion of metallic or non-metallic nanometer-sized particles in a liquid resulting in the alteration of the carrier fluid properties such as viscosity, density, and heat transfer capability. Sheikholeslami and Ganji (2014) studied the heated permeable stretching surface in a porous medium using nanofluids and found that choosing Titanium oxide as the nanoparticle and Ethylene glycol as base fluid proved to have the highest cooling performance. Malvandi et al. (2014) used the Homotopy Analysis Method to investigate the stagnation point flow of a nanofluid over a porous stretching sheet with heat generation. The study used the Buongiorno model (2006) which identifies the Brownian motion and thermophoresis as the main mechanisms for enhanced convection characteristics of the nanofluid. While studies on nanofluid have been reported extensively in the literature, there are relatively few studies on the chemical reaction effect on mass transfer of nanofluid. Abdul Kahar et al. (2011) examined the scaling group transformation for boundary-layer flow of a nanofluid past a porous vertical stretching surface in the presence of chemical reaction with heat radiation. They discovered that the impact of chemical reaction and thermal radiation in the presence of uniform thermophoresis and Brownian diffusion motion have a substantial effect on flow field, heat transfer and nanoparticle volume fraction rate from the sheet to fluid. Later, Kameswaran et al. (2012) analyzed the hydromagnetic nanofluid flow due to a stretching or shrinking sheet with viscous dissipation, chemical reaction and Soret effects. They obtained that the mass transfer rate is an increasing function of the chemical reaction parameter in both Cu-water and Ag-water nanofluid. Das (2013) numerically investigated the steady MHD boundary layer flow of an electrically conducting nanofluid past a vertical convectively heated permeable stretching surface with variable stream conditions in presence of chemical reaction. They concluded that the nanoparticle concentration is a decreasing function of chemical reaction parameter.
The study of internal heat generation or absorption is important in problems involving chemical reactions where heat may be generated or absorbed in the course of such reactions. Thus, Rao et al. (2012) , Chamkha and Ahmed (2011) , Magyari and Chamkha (2010) and Mahdy (2010) considered both heat generation or absorption and chemical reaction in their investigations. The effects of thermal radiation and chemical reaction on the MHD fluid flow over a non-linear inclined stretching sheet with variable viscosity in the presence of heat generation/absorption is investigated by Shit and Majee (2014) . It is found that the thermal radiation and heat generation/absorption have significant role in controlling the rate of heat transfer in the boundary layer region. Bhuvaneswari et al. (2012) examined the radiation natural convection flow of a heat generating fluid over a semi-infinite inclined surface embedded in a porous medium. They found that found that both the velocity and temperature increase on increasing the value of the heat generation parameter. The influence of heat generation or absorption, temperature dependent viscosity and thermal radiation on MHD forced convection over a non-isothermal wedge was investigated by Dal and Mondal (2009) . Malleswaran and Sivasankaran (2014) performed a numerical simulation on MHD mixed convection in a lid-driven cavity with corner heaters. Rahman et al. (2012) numerically studied the hydro-magnetic slip flow of water based nanofluid past a wedge with convective surface in the presence of heat generation or absorption. Ashwini and Eswara (2012) examined the MHD Falkner-Skan boundary layer flow with internal heat generation or absorption. They observed that the effect of heat generation or absorption is found to be very significant on heat transfer, but its effect on the skin friction is negligible.
In the past few decades, many studies focus on the boundary layer flow past a wedge. Watanabe (1990) investigated the behavior of boundary layer forced flow over a wedge with uniform suction or injection. Mukhopadhyay presented the radiation effects on boundary layer flow and heat transfer of a fluid with variable viscosity along a symmetric wedge. There are comparatively few studies on 'wedge flow' with the presence of chemical reaction. Kandasamy et al. (2008) considered the thermophoresis and chemical reaction effects on non-Darcy mixed convective heat and mass transfer past a porous wedge with variable viscosity in the presence of suction or injection. They found out that the concentration decreases on increasing the values of the chemical reaction parameter due to the presence of first-order chemical reaction. Ganapathirao et al. (2013) investigated the nonuniform slot suction/injection on unsteady mixed convection flow over a wedge with chemical reaction and heat generation/absorption. Deka and Sharma (2013) used Falkner-Skan transformations to solve magnetohydrodynamic mixed convection flow past a wedge under variable temperature and chemical reaction.
In the past few years, there are several papers on nanofluid past a wedge, for example, papers by Kasmani et al. (2013) , Chamkha et al. (2012) , Yacob et al. (2011) , Gorla et al. (2011) and Khan and Pop (2013) . However, none of these papers discussed the effect of chemical reaction on boundary layer flow of nanofluid past a wedge. Thus, the aim of the present paper is to investigate the influence of first-order chemical reaction, internal heat generation/absorption and suction at the wall over a wedge immersed in nanofluid. To the best of author's knowledge, there is no attempt highlighting the above stated flow model for nanofluid.
MATHEMATICAL FORMULATION
We consider the two-dimensional, steady, laminar boundary layer flow of nanofluid over a wedge with heat and mass transfer in the presence of internal heat generation/absorption. The suction velocity on the wall is considered. Taking the above assumptions into consideration, the governing equations describing momentum, energy and solutal concentration can be written as Vol. 9, No. 1, pp. 379-388, 2016 .
where 0 v represents the suction velocity at the wall. The mathematical analysis of the problem is simplified by introducing the following quantities:
where  is the similarity variable, 
with the following boundary conditions (Kays and Crowford, 1980) . Thus, the local similarity solutions of Eqs. 
NUMERICAL SOLUTION
The nonlinear ordinary differential Eqs. (18) - (20) along with boundary conditions (21) - (22) are the two point boundary value problem. These equations are converted to an initial value problem and reduced to first order system as follows: . If the difference meets the convergence criteria, the solution is assumed to have converged and the iterative process is terminated.
An examination of the present data with those available in the literature has been done in order to verify the accuracy of the present computer code. Watanabe (1990) . It can be seen from the Table 1 that the agreement between the results is excellent.
This gives the confident on our numerical computations. 
RESULTS AND DISCUSSION
The impact of all physical parameters on the skin friction, heat and mass transfer rates is given in Table 2 and Table 3 . The Prandtl number for the base fluid (water) is fixed as Pr 6.2  in all numerical computations. It is observed from Table  2 that the skin friction rate increases on increasing the wedge angle and suction parameter. The velocity gradient near the wedge surface is larger when suction is present and the wedge angle parameter increases. This result is consistent with the physical interpretation of the skin friction, which (0) f  represents the velocity gradient at the wedge surface and is also related to the drag coefficient on the wall. However, the skin friction coefficient remains unchanged when the value of Table 3 . values of suction parameter ( 0 s  ). It can be seen from the figure that the velocity of the fluid increases with an increase of suction velocity, that is, the fluid particles gains velocity on increasing the suction value. Therefore, the thicknesses of the hydrodynamic and thermal boundary layers are found to decrease with the increase of suction parameter. It is clear that increasing the suction parameter tends to decrease the temperature of the fluid as well as the solutal concentration of nanoparticles. The imposition of suction at wedge surface reduces the region of viscous domination close to the wall, which causes decreasing in the fluid's temperature as well as the solutal concentration profiles. 
CONCLUSION
The problem of boundary layer flow of nanofluid along a wedge in the presence of first-order chemical reaction, heat generation/absorption and suction effects has been investigated. The conclusions from the present study are as below:  The skin friction coefficient increases on increasing the suction and wedge angle parameters. The thermophoresis, Dufour, Soret, heat generation or absorption and chemical reaction parameters have no effect on flow field, therefore they have no effect on skin friction coefficient.
 The heat transfer rate increases on increasing wedge angle, chemical reaction, thermophoresis, Dufour and Soret parameters. However, it decreases on increasing the suction value.
 The mass transfer enhances by increasing the wedge angle. The mass transfer decreases on increasing the thermophoresis, Dufour, Soret, heat generation/absorption, suction and chemical reaction parameters.
